Effects of glycerol and sugar mixing temperature on the morphologic and functional integrity of cryopreserved ram sperm.
Sperm deep freezing procedures for ram semen have considerable variations regarding the steps being employed for cooling, freezing, and addition of cryoprotectants. In this work, we evaluated the effects of the addition of glycerol and/or the disaccharides sucrose and trehalose to hypertonic diluents either before or after cooling from 30 °C to 5 °C in Merino Australian ram semen cryopreservation. Using optical and transmission electron microscopy techniques, we assessed that glycerol was beneficial to the cooling process independently of its addition at 30 °C or 5 °C in terms of sperm membrane integrity in different regions of the plasma membrane (acrosomal region, 14.5% higher integrity; postacrosomal region, 8.0% higher integrity [P < 0.01]; hypoosmotic swelling test [HOST], 10.8% higher integrity [P < 0.001]). Disaccharides were necessary for a better cryopreservation in liquid nitrogen, and the best procedure was their addition after cooling at 5 °C (12% higher sperm motility [P < 0.001]; 8% higher acrosome integrity, [P < 0.05]; 9.5% higher plasma membrane integrity assessed by HOST [P < 0.001]). Trehalose showed a greater preservation cryoprotectant capacity than sucrose, as indicated by sperm motility after thawing (8.1% greater [P < 0.01]) and by the integrity of the intermediate piece (20% greater [P < 0.05]). From these results, we conclude that the best procedure for ram semen cryopreservation in hypertonic disaccharide-containing diluents is the addition of glycerol and trehalose after the cooling process, at 5 °C.